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Abstract
The Middle East respiratory syndrome coronavirus (MERS−CoV) was first identified in
the Kingdom of Saudi Arabia (KSA) in 2012 that accounts 80% of the global cases. On
10𝑡ℎ of April 2016, Bahrain notified WHO of a first fatal case. Hence, as a public health
research and practice, the authors sought to assess the knowledge and awareness
of MERS-CoV in Bahrain. A cross-sectional, conveniently sampled study was carried
out through face-to-face interviews using a structured Arabic questionnaire among
498 Bahraini adults. While, 95% had a travel history to KSA, around 50% had the
knowledge and awareness of MERS CoV being a viral lethal disease and its associated
symptoms. Stratifying by socio-demographics, the authors found that the levels of
education, occupation, history of travel to KSA were significantly associated with the
knowledge and awareness of MERS CoV (p < 0.05). On the preventive measures of
MERS CoV, occupation and history of travel to KSA were significantly associated (p <
0.05). Considering the first notified case from Bahrain, proximity and travel history to
KSA of 95% of the Bahrainis, the knowledge and awareness of MERS CoV is found to
be inadequate. Therefore, the knowledge and awareness campaign on MERS CoV is
pivotal as a good public health practice.
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1. Introduction
The novel lineage C beta corona virus (Middle East respiratory syndrome coronavirus,
or MERS−CoV) was first identified in the Kingdom of Saudi Arabia in 20121. Although,
current evidence suggests that insectivorous bats are likely to be the original source2,
dromedary camels (Camelus dromedarius) are a natural host and likely source of
human MERS-CoV infection that can cause fatal respiratory disease in humans3.
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Notably, Arabian Peninsula, Pakistan and North, West, and East Africa harbor MERS-
CoV-infected camels, and camel trade promotes the movement of infected hosts4,5,6.
Despite, 80%of humanMERS cases have been reported from Saudi Arabia, the disease
has spread globally; 27 countries in four continents have reported cases of MERS and
approximately 35% of reported MERS patients have died. By June 2018, 2229 cases
of laboratory confirmed cases and 791 associated deaths were reported globally7,8.
Of importance, the first MERS-CoV outbreak of 185 cases occurred in South Korea in
2015 from a single imported case from the Kingdom of Saudi Arabia, signaling the
propensity to spread in new geographic locations. Due to delayed diagnosis of index
patients, the reproductive number (R0) greatly exceeded 1 in the early stages of the
outbreak9,10. Recently, the global seasonal occurrence of MERS-CoV outbreak cases
were estimated with the available data between 2012 and 2017. It was found that the
highest occurrences were found in the month of June, while the lowest was found in
the month of January, further, seasonal variations were also observed11.
The Kingdomof Bahrain in the Arabian Gulf ismade up of 33 islandswith a population
of 1.3 million, which includes Bahrainis (48%) and multi-ethnic expatriates (52%)12.
The 25-km causeway, launched in 1986, links Bahrain to the eastern region of the
Kingdom of Saudi Arabia (epicenter of MERS-CoV). It is reckoned to be a busiest bridge
in the region. Based on 2013 data, the traffic flow is estimated to be of 20 million
passengers both ways. Mainly during the Haj season, but also at other times, many
international pilgrims transit Bahrain to visit the holy cities of Mecca and Medina in
the Kingdom of Saudi Arabia. MERS-CoV-specific antibodies have been detected in the
serum of dromedary camels across Northern Africa and across the Arabian Peninsula13,
therefore, Bahrain’s geographic location places itself at risk for MERS-CoV infection.
After a gap of four years since the first case reported in 2012 from neighboring Kingdom
of Saudi Arabia, on10𝑡ℎ of April 2016, the National IHR focal point of Bahrain notified
WHO of a first fatal case of MERS-CoV14.This notification of the first case was puzzling
particularly Bahrain’s close proximity to the Kingdom of Saudi Arabia and considering
the heavy traffic in the causeway. However, no serological tests have been performed
on camels or humans in Bahrain, to evaluate the genetic susceptibility, antibodies,
or possible carrier state and presence of undetected cases, if any, while the burden
of MERS-CoV infection in the Bahraini population is unknown.
It is evident that there is a large MERS-CoV camel reservoir, and there is no specific
treatment or vaccine, therefore, the potential risk of global spread is ever present15.
Given the enigmatic first case reported from Bahrain, the rapid massmobility of people
through causeway on both ways of Bahrain and the Kingdom of Saudi Arabia and
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the internationals pilgrims transiting through Bahrain to visit the holy places in the
Kingdom of Saudi Arabia, the potential risk of MERS CoV in Bahrain cannot be under
estimated. Hence, as an early stage in public health research and practice, we sought
to assess the knowledge and awareness of MERS-CoV in the Bahraini community.
2. Literature Review
Current evidence suggests that MERS-CoV is a zoonotic virus. MERS-CoV is genetically
related to bat βCoV1 and bats were also found to be susceptible to MERS-CoV infection.
Preliminary reports on the role of camels as a MERS-CoV reservoir were evident by the
prevalence of MERS antibodies in camels from Oman, Egypt and the Kingdom of Saudi
Arabia. Further, dromedary camels from African countries such as: Algeria, Ethiopia,
Kenya, Nigeria, Sudan and Tunisia, and Arabian Peninsula such as: Jordan, Oman, Qatar
and the United Arab Emirates were seropositive with high titers of MERS-CoV anti-
bodies. These mounting evidence suggests on the zoonotic transmission potential
and dromedary camels are a reservoir for MERS-CoV 16,17. Other than Bahrain and the
countries in or near the Arabian peninsula with MERS cases, countries outside of the
Arabian Peninsula or Africa with travel-associated MERS cases include: Austria, China,
France, Germany, Greece, Italy, Malaysia, Netherlands, Philippines, Republic of Korea,
Thailand, Turkey, United Kingdom (UK), and United States of America (USA)18.
The incubation period for MERS is usually about 5 or 6 days (range: 2 to 14 days).
People confirmed with MERS-CoV infection have had severe acute respiratory illness
with symptoms of fever, cough and shortness of breath. Gastrointestinal symptoms
including diarrhea and nausea/vomiting were found in some, and many had more
severe complications such as pneumonia and kidney failure. Themortality rate is about
30-40%. Most who died had an underlying medical condition. Some had mild flu –like
symptoms or no symptoms at all and they recovered. Research evidence suggests
that people with comorbidities may be more likely to become infected with MERS-
CoV, or have a severe disease. The comorbidities included diabetes; cancer; chronic
lung disease, heart, and kidney disease. Individuals with weakened immune systems
are also at higher risk for MERS –CoV or acquiring a severe disease19. A Saudi gentle-
man, who was admitted for an elective coronary bypass surgery developed an acute
respiratory illness, postoperatively. The patient was found positive for MERS-CoV and
incidentally became the first confirmed case of MERS-CoV infection in the Kingdom of
Bahrain. Contact tracing was made on 40 close contacts and all healthcare workers
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who had been with the index case and were followed up. There were no secondary
cases detected14.
During Ramadan, 2015 in the holy mosque in Makkah, Kingdom of Saudi Arabia,
a cross-sectional study20 was carried out on 417 Arab participants at King Fahad
extension, King Abdullah Prayer extension and, King Abdullah Piazza extension after
prayers. The mean knowledge score on MERS-CoV was 52.56. Majority (91.3%) was
familiar with MERS-CoV and the Saudi nationals had significantly higher knowledge of
MERS-CoV than non-Saudis. Those who had received health advice on MERS-CoV
had significantly higher average knowledge. Likewise, among the Australian Hajj
pilgrims who attended Hajj in 2015, a forward looking cohort study21 identified the
relationship between travelers’ awareness of MERS-CoV, and compliance with pre-
ventive measures and exposure to camels. Only 28% of Australian Hajj pilgrims were
aware of MERS-CoV in the Kingdom of Saudi Arabia. In a similar fashion, following an
outbreak of MERS-CoV in an University community of the Kingdom of Saudi Arabia22,
1541 participants completed a survey on the knowledge on MERS-CoV. The overall
knowledge score was 43.2% and participants from medical college had significantly
higher scores. While the majority (78.9%) of the respondents recognized the typical
symptoms of MERS-CoV but only 67.1% were aware of the recommendations.
3. Research Methodology
A cross-sectional study using a convenience sampling approach by face-to-face inter-
views in the community of Bahrain was conducted by the fourth year students enrolled
in Bachelor of Science in Nursing at the College of Health Sciences, University of
Bahrain, Kingdom of Bahrain. The sample size was estimated using the following
conservative parameters for prevalence: expected population proportion of 50%, 95%
confidence interval, and a 5% precision estimate on two sides of the true population
proportion. These parameters indicated a required sample size of 385. The required
sample was increased to 400 participants (a level of precision of 4.9% either side)
to account for potential invalid or incomplete responses. An estimated sample size of
400 was considered adequate.
Based on an in-depth literature review of MERS-CoV infection, we chose to use the
structured Arabic questionnaire of Alotaibi MS et al.23 after obtaining the approval from
the primary author. The chosen questionnaire was more suitable and compatible with
the Bahraini society regarding demographic, economic, and socio-cultural aspects. The
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questionnaire was found to be reliable with a Cronbach’s alpha of 0.875. The question-
naire had two main sections. The first section involved the sociodemographic char-
acteristics, time of visiting Makkah, any health advice about the disease received,
awareness of the seriousness of MERS-CoV, familiarity with MERS-CoV, and whether
he/she had ever caught MERS-CoV. The second section contained 31 structured ques-
tions, eliciting “Yes”, “No”, and “I do not know” responses, which dealt with knowledge
about the disease in terms of symptomatology of MERS-CoV’s modes of transmission,
complications, and measures for preventing the transmission of the disease.
The study had a standard approval from the institutional scientific research commit-
tee of the College of Health Sciences, University of Bahrain, Bahrain. Before gathering
the data, the interviewer explained the study purpose to the participants and without
persuasion informed consent was obtained. The participants’ information was de-
identified and kept confidential for ensuring protection of the data gathered during
the study and thereafter. The data from the questionnaires were cleaned, coded, and
entered in Excel (Microsoft, Redmond, WA, USA) and then exported to SPSS version 21
(SPSS Inc, Chicago, Illinois, USA) for statistical analysis. Twenty percent of the survey
was randomly selected for a quality control check using random generated numbers24.
4. Findings
A survey was conducted in Bahrain to estimate the knowledge and awareness of
MERS -CoV. There were 498 participants who completed the survey, of which, 57%
were males. Majority of the participants were between the age group of 20-39 years
(67.5%) with a minimum qualification of university degree (45.4%). While 39.4%were
employed, 47.2 % of the study participants hold student status (Table-1). Health status
was summarized in Table 2: chronic disease was reported among 13.8% of the indi-
viduals. We ranked the order of the chronic diseases with diabetic mellitus being first
followed by the hypertension, asthma and others.
A total of 469 (94.2 %) of them have visited the Kingdom of Saudi Arabia in the
past (Table-3); a major reason for having undertaken the travel was reported to be
pilgrimage - 326 (65.4%), followed by tourism, and less than 10% of them travel
either for their higher studies and business. Merely, one fifth of the participants seek
some travel health advice prior to their travel. Seeking the general physician’s advice
or browsing the internet was their major source of travel health advice; 14.6% of
them protect themselves by taking travel associated vaccinations prior undertaking
a pilgrimage.
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T 1: Socio-demographics of the study participants (n=498).
Socio-Demographics
n=498 Percentage
Gender Male 284 57.0%
Female 214 43.0%
Age Younger than 20 79 15.8%
20-39 336 67.4%
40 - 60 81 16.4%




Less than High School 33 6.6%




Occupational level: Employed 198 39.8%
Currently a Student 235 47.2%
Business 46 9.2%
Retired 19 3.8%
T 2: Health status of the study participants (n=498).
Health conditions Status n=498 Percentage




What are the chronic disease(s) that you have
Diabetes Mellitus No 477 95.8%
Yes 21 4.2%






Cancer No 490 98.4%
Yes 8 1.6%
Kidney Disease No 498 100 %
Yes 0 0 %
Awareness of MERS-CoV is summarized in Table-4. A set of five questions formed
the awareness domain. More than half of them (57.8%) have at least heard of MERS-
CoV (p<0.05). However, 3/498 (0.6%) of them were the victims of the MERS-CoV.
Majority of the participants, (262/498) 52.8% in general have said that they don’t know
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T 3: Travel history and travel health advice status of the study participants (n=498).




Pilgrimage No 172 34.6%
Yes 326 65.4%
Business No 457 91.8%
Yes 41 8.2%
Tourism No 296 59.4%
Yes 202 40.6%
Study No 482 96.8%
Yes 16 3.2%








Three Times 27 12.5%
Four Times 20 9.3%
More 62 29.2%






What were the sources of this advice
Travel agency No 485 97.4%
Yes 13 2.6%
General Physician No 459 92.2%
Yes 39 7.8%
Internet No 466 93.6%
Yes 32 6.4%
Friends or Relatives No 486 97.6%
Yes 12 2.4%
Others No 496 99.6%
Yes 2 0.4%





the cause of the disease (p<0.05). Among the 288 participants who reported that they
have heard about this virus, 186/288 (64.7%) were able to correctly classify it as a viral
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disease indicating that the remaining 35% of them are still lacking the awareness of
MERS- CoV (p<0.05). We observed similar estimates of more than 50% on the organ
systems to which MERS-CoV has predilection to (p<0.05).
T 4: Awareness of MERS –CoV of the study participants (n=498).
n=498 Percentage p-Value
Have you ever heard of
MERS-CoV?





No 495 99.4% <o.o5
Yes 3 0.6%
MERS-CoV is a I don’t Know 262 52.8%
Bacterial disease 16 3.2% <o.o5
Viral Disease 214 43.2%
Fungal Disease 2 0.4%
A parasite 2 0.4%
MERS-CoV affects which system
Respiratory system No 292 58.6% <o.o5
Yes 206 41.4%
Circulatory system No 470 94.4%
Yes 28 5.6%
Urinary system No 491 98.6%
Yes 7 1.4%
Digestive system No 476 95.6%
Yes 22 4.4%
Neurological system No 482 96.8%
Yes 16 3.2%
I don’t know No 228 45.8%
Yes 270 54.2%
Do you think that
contracting the MERS
corona is:
Not stated 73 14.6%
very lethal 148 29.8%
Kind of lethal 242 48.6%
Not lethal 35 7.0%
Knowledge of MERS-CoV is summarized in Table-5: Knowledge was evaluated on
four major domains such as signs and symptoms, transmission, complication and pre-
vention. For each domain there were multiple questions with option to choose the cor-
rect response. We observed an equal proportion of participants were able to correctly
classify the signs and symptoms except for vomiting, diarrhea, and joint and muscle
pain. More than 65% of them correctly classified the mode of transmission of the
DOI 10.18502/kls.v4i6.3094 Page 105
Sustainability and Resilience Conference
diseases: we observed a similar pattern of 50% of them who correctly identified the
transmission mode of MERS- CoV and over 60% of themwere able to correctly classify
the complications of MERS-CoV (p<0.05). On the prevention aspects, more than 50%
of them incorrectly classified the prevention strategy (p<0.05). There were a lack of
knowledge in identifying the signs and the symptoms, transmission and prevention
of MERS-CoV. Complication is the only domain in which the participants were able to
respond with the correct answers.
Bivariate analysis (Table-6): we have computed the bivariate analysis comparing
each outcome questions against the socio-demographic variables. We found a statis-
tically significant associations between the education, occupation and previous travel
history to the Kingdom of Saudi Arabia with respect to the awareness and knowledge
domains (p<0.05).
5. Discussion of Findings
This study on exploring the levels of knowledge and awareness on MERS –CoV in
Bahrain was necessitated on the bases that: i. the origins of the virus are not clearly
understood, but, believed to have originated in bats and was transmitted to camels
sometime in the distant past8, ii. the enigmatic first case reported from Bahrain, the
closest neighbor to the Kingdom of Saudi Arabia- the epicenter for MERS-CoV, iii. rapid
mass mobility of people through causeway on both ways of Bahrain and the Kingdom
of Saudi Arabia, iv. increase in the number of countries notifying MERS-CoV regionally
and globally, v. MERS-CoV continues to be an endemic public health threat and vi.
possibility of the virus to mutate and exhibit increased inter-human transmissibility
with accentuated pandemic potential25,26.
This community based study hadmajority of the participants between the age group
of 20-39 years with a minimum qualification of university degree. Half of the study
participants hold student status and younger, therefore, the chronic disease reported
was less than 15%. Almost 95% of the responders have visited the Kingdom of Saudi
Arabia in the past: two thirds were for pilgrimage and others for tourism, higher stud-
ies or business. It has been documented that MERS cases reported from outside the
Kingdom of Saudi Arabia invariably have a history of recent travel from the Arabian
Peninsula or were a close contact of a primary case20. However, only 20% of the
participants sought travel health advice prior to their travel from a general physician
or browsing the internet was their major source of travel health advice and 15% had
travel associated vaccination coverage (Table-3), whereas, Australian Hajj pilgrims
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T 5: Knowledge of MERS –CoV of the study participants (n=498).
Yes No I don’t know
1-Signs and Symptoms of MERS-CoV are:
Cough 259(52%) 23(4.6%) 216(43.4%)
Fever 234(47%) 21(4.2%) 243(48.8%)




Vomiting and diarrhea 324(65%) 79(15.8%) 95(19.2%)
Joint and muscle pain 341(68.6%) 75(15%) 82(16.4%)
2- It can be transmitted by
Droplet like coughing and
sneezing
227(45.6%) 22(4.4%) 249(50%)
Blood transfusion 287(57.6%) 58(11.6%) 153(30.8%)




Eating and drinking 320(64.2%) 73(14.6%) 105(21.2%)
Animals(camel) 301(60.4%) 41(8.2%) 156(31.4%)
Sex 341(68.6%) 66(13.2%) 91(18.2%)
3- Complications of MERS-CoV are:
There are no complications
(move to Q4 if answered
yes)
348(70%) 80(16%) 70(14%)




Death 309(62%) 23(4.6%) 166(33.4%)
Severe shortness of breath
and infection
296(59.4%) 15(3%) 187(37.6%)
4-Methods of Prevention of MERS-CoV:
Wearing a face mask 314(63%) 6(1.2%) 178(35.8%)
Washing hands with soup
and water
203(40.8%) 13(2.6%) 282(56.6%)




Using a tissue or a napkin
to cover the mouth and
nose when sneezing
204(41%) 13(2.6%) 281(56.4%)
Avoiding to touch the
mouth, nose and eyes as
much as possible
235(47.2%) 21(4.2%) 242(48.6%)




∗ Numbers in bold indicate p<0.05
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who were aware of MERS-CoV in Saudi Arabia and were more likely to receive travel
associated vaccines20. More than half of the participants have heard of MERS-CoV but
do not know the cause of the disease (60%). About half were able to respond on the
organs of predilection to MERS-CoV. Al-Mohrej et al.21 found that female participants,
married participants, and participants aged >60 years were more aware about MERS-
CoV than other participants. Similarly, a cross- sectional survey on awareness of MERS-
CoV among the Saudi population was found to be generally good22. Our findings in
Bahrain reflect that the levels of awareness (Table-4) are not adequate, probably due
to a single case reported from Bahrain so far.




































0.654 0.891 0.233 .035∗ 0.377 .016∗
Do you think that
contracting the MERS
corona is:








0.711 0.118 0.563 0.071 0.250 .005∗
Shortness of breath-
signs and symptoms of
MERS corona





0.236 0.641 0.672 0.206 0.677 .016∗
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signs and symptoms of
MERS corona
0.740 0.087 0.468 0.176 0.392 .039∗
Joint and muscle pain-
signs and symptoms of
MERS corona
0.769 0.118 0.304 0.216 0.852 0.091
Droplet like coughing and
sneezing-It can be
transmitted by
0.202 0.585 0.208 0.194 0.509 .009∗
Blood transfusion-It can
be transmitted by
0.707 0.153 0.148 .001∗ 0.256 .010∗
Shaving equipment-It
can be transmitted by
0.192 0.508 0.283 0.296 0.926 0.305
Contacting an infected
individual
0.384 0.381 0.414 0.087 0.576 .001∗
Eating and drinking 0.903 0.443 0.178 .027∗ 0.720 0.203
Animals(camel)-It can be
transmitted by
0.874 0.091 0.472 0.597 0.932 0.079
Sex 0.648 0.468 0.648 0.199 0.681 0.107
There are no
complications (move to
Q4 if answered yes)
0.168 0.866 .044∗ 0.532 0.488 0.392
Sepsis 0.197 0.812 0.331 0.533 0.948 0.376
Organ failure(liver and
kidney)
0.987 0.553 0.428 0.178 0.370 0.320
Death 0.669 0.199 0.420 .025∗ 0.835 .048∗
Severe shortness of
breath and infection
0.386 0.721 0.151 .016∗ 0.795 .024∗
Wearing a face mask 0.786 0.46 0.628 0.582 0.142 0.139
Washing hands with
soup and water
0.895 0.272 0.632 0.051 0.406 .044∗
Using sanitizer 0.512 0.75 0.773 .038∗ 0.249 0.072
Avoiding an infected
individual
0.282 0.755 0.631 0.068 0.072 0.058
Using a tissue or a napkin
to cover the mouth and
nose when sneezing
0.734 0.421 0.481 0.058 0.386 .047∗
Avoiding to touch the
mouth, nose and eyes as
much as possible




0.533 0.142 0.772 .044∗ 0.494 0.600
*. The Chi-square statistic is significant at the.05 level.
The factors that influence the levels of knowledge on an infectious illness include
the severity of the disease, transmission dynamics, and ways of disseminating the
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knowledge. We observed an equal proportion of participants (50%) in our study who
were able to correctly classify the signs and symptoms except for vomiting, diarrhea,
and joint and muscle pain and this was lower when compared to a study among
the students community of a University in the Kingdom of Saudi Arabia, where, the
majority (78.9%) of the respondents recognized the typical symptoms of MERS-CoV27.
Results from documented literatures suggest that many details of camel-to-human
transmission are not clear, however, transmission from camels to human constitute
the only confirmed zoonotic source for the human infection. Patients may be exposed
to MERS-CoV by consumption of unpasteurized camel milk28,29. Over 65% of the study
participants significantly identified the mode of transmission of the diseases, and over
60% of themwere able to classify the complications of MERS-CoV. Wewere puzzled to
note that more than 50% of them were unable to classify the prevention strategy, as
there are no vaccines to protect or antivirals available to treat theMERS-CoV. Therewas
a lack of adequate knowledge in identifying the signs and the symptoms, transmission
and prevention of MERS-CoV among the Bahraini community. The bivariate analysis
(Table-6) has given us statistically significant associations between the education,
occupation and previous travel history to the Kingdom of Saudi Arabia that has a
significant value on the awareness and knowledge domains of MERS-CoV.
Our study is the foremost to assess the levels of Knowledge and Awareness in
Bahrain on MERS-CoV, however, with a few limitations. First, the representativeness
of the sample is unknown, as we adopted the convenient sampling method in the
study. Second, considering the face-to-face interview method adopted in the study,
interviewer bias could not be eliminated as an individual’s style, expression and expla-
nationmay have affected the participant’s response. Third, self-reported data is subject
to recall bias.
Several important questions about MERS-CoV epidemiology, routes of transmission,
pathogenesis, and treatment still remain unanswered. During mass gathering, good
infectious disease surveillance and control measures are essential. Raising awareness
about MERS-CoV among travelers to and from affected countries is good public health
practice. In accordance, the Kingdom of Saudi Arabia periodically issues/updates health
guidelines for the pilgrims and visitors30. Although, achieving community participation
in awareness and knowledge of health issues has remained a challenge, following the
guidelines issued by the health authorities would be helpful. The Bahraini community
needs to be made aware to avoid direct contact with camels when travel to Kingdom
of Saudi Arabia is undertaken. Infection-control practices in the hospitals have to be
strengthened in the wake of an MERS-CoV case detected. Further, the health officials
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should highlight the seasonal occurrence of MERS-CoV outbreak11 and take better
preventive measures to minimize the incidence and burden of MERS-CoV.
6. Conclusion
Our study highlights the need for awareness and health education among the Bahrainis
about MERS-CoV infection, transmission potential, avoid direct contact with camels
when travel to Kingdom of Saudi Arabia is undertaken, management of infected indi-
viduals, especially elderly individuals with comorbidities, and preventive measures.
Infection-control practices in the hospitals have to be strengthened in the wake of an
MERS-CoV case detected. Adopting guidelines issued by the health authorities would
be helpful.
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